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(54) NMhod for curing ultrevlolot'^uniMe «lllcQno eompeeltlon^ 



($7) There Is discloeed hereh a method for curlno 
U V^urable silioona corr^posidona, characterizad by tha 
formation of cured ^IMcone, having a loiiHacK ^utfaoe 
thai is harder than the hTerion The cured sillcona Is pro- 



duced by Bxpoeing an UV-cursble aiHcone composition 
io uhraviolat radiation m a ratio o1 iha exposure dose for 
wavelengths of 200 to 280 nm (excluding 280 nm) to the 
axpOBiire dose for wovelencitha of 260 to 400 nm of 0.5 
lo 10.0. 
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Deserlptim 



The profiwt tnvenilon prDvidos io a maihod for cur- 
ing uliravlolai (UV) curable ailfcone rubber composWona 
that yield, upon a^rposure lo a particular type of UV ra- 
diation, curod siBcofie having a bwv-tack eufface which 
is hafder than the Herbr. 

Ux/-otir^1o silicone eomposllons. which cure rap- 
idly into sIHcone tinder UV iHuminBtioa ore widely used 
in ihdUBtrlal appRcatlone. These compositions are ex- 
empliflsdby JP-A57-52371;EP04007B5; andll.$. Pftt- 
ent 4,707.503. Tho hnadatlon of fhese slleone compo- 
sitions with uliiavlolai light Is carrlod out using well- 
known light sources, such as mercury lempfi, hydfogen 
discharge lubes, xenon dischaigo lubos, motal halide 
lamps, and so forth. 

However, ihe direct asposure of UV-curable silicone 
compositions to UV ligtil from these fight sources also 
yields cured ellleone with a very taciey surlaco. This can 
cause dimcult handPing. In addition, such euitaces read* 
iiy pick up dirt end dust, which causes a substantial de- 
tertorailon In appearance. These problems are particu- 
larly acute with tower-hardnees cured silioones. For ex- 
ample, when a silloone gel is formed on the surfaco c^ 
an Optical semiconductor element using a UV-curable 
sUieone composition, the dust and dirt picked up ay the 
surlaee wlO cause a maprdedine in the perfomiance of 
the element 

We have performed extensive investfgatlDnB to 
solve tha above-deserlbBd problem. As a result, we 
found tnat UV light in the short wavelongih region is a 
major comrfbuior to curing silioona eompoeitione at the 
suftaoe. We also found that bw suitace lack cured sili- 
eone. wvhoso surface is harder than ite inteiior. is also 
produced by exposure to UV light at a short wavalangth 
exposure to long wavelength aicposure dose ratio Wfthin 
a particular range. Our invention Was aehisved based 
on these discovariss. 

In spocrlic torms, then, the present invention takes 
as iiB object the introduciion of a method for curing UV- 
curaMe silicons compositions thai characieristicalty pro- 
duce cured eifioone rubbers having a low-tack surface, 
which Is harder than the interior. These rubbers are et- 
tained by exposing a UV^rabfe silicone cemposlilon 
to a pantcular type of UV radiation. 

' The method of the presani invenitlpn is specffleally 
characcerlzed by the fomiailon of cured silicone by ex- 
posufo of an UVs»urable eiRcone composition to ultravl- 
oiet radialibn at a latio of the exposure dose for wave- 
lengths pT 200 to SBO nm (excluding 2B0 nm} to the ex- 
posure dose for wavelengths of 2B0 to 400 nm of o,$ to 
10.0. 

The nature ol the UV«urable sjiicone eonnposliian 
subjected to the present Invention Is not crucial. Typical 
eilioone compositions that may be used include, those 
in ¥i/hich the base ingredient is aciytarnide-funcilonal or- 
ganopolysllaKane. as in JP-A 57-52371 or EP 0400785; 
and those m Which the base frigredientB are an organo- 



polyslbxana with at least 2 msTceptoaJkyl gfotipd h 
each molecule and an organopdyelloxane with at least 
2 alkenyt groups in each molecule, as in U.S. Patent 
4,707,503. Other Operable UV^urable silicone compo- 

s sitionS are those In whk:h the base ingredient is an a(Ke> 
nyHundlonal organopolysHoxane; those In which Iho 
base ingredient is an acrylie-functlorial or meihacrylic- 
functional organopolysilaxane; and those pn which the 
base ingredients are an organopolysilo^cane having at 

10 leaei 2 atkenyl g/oups In each molecule and an organ- 
opolysHoxane having at least 2 silieon-bondedhydrogen 
atOfhe 'n each moleeule. Preferred fbr the present In- 
venl'pri are UV-curable slfleone composttions of the 
alormontionod palerlte. 

15 jfm nature el the aciylamldo4unciionBl organop^- 
lysiloxane ia not crucial, and it is ayemplMed by, but Is 
noi fimiled to: dimelhylpolysikaxane, endblpcked by acr- 
ylamidoprapyldimethylBitoxy at one or both mcleeular 
terminals; dimethylpolysllcKane, endbiocked by 

ae methylacrylamldopr^^yfdimethylsilcjxy at one or boflh 
molecular tenmlnate; dimeihylpolyslloxane, endbkDCked 
by acrylam Wolsobutyldimothylsiloxy at one or both mo- 
lecular terminate; dimethylpolysiloxane, endbiocked by 
N-methylaerylamldol&obuiyldimsthylsibxy at one or 
both m^ecglar terminals; dimsthytpolysilaxane-methyl- 
phonylslioxane copolymer, endbloc*ed by aciy|amM*>' 
piopyk^methylsikucy atone or both molecular terminals; 
dimeihylslkaxane-methylphenyfeibxane copolymer, 
endbiocked by N-mathylacrylamidopropykiimath- 

ao ylsifcaxy at one or both molecular termlnaiB; cflmeihylsl- 
tDxane-melhylphenylsitaxane copolymer. endbkx:kQd 
by acrybmldoisobutyldimeihylsiluQr at one or both mo- 
lecular terminals; dimeihylsHaxane-methylphenylsi- 
Mane copolymsr endbkxiifcBd by hMnethylaciylamidoi- 

« sdbutyldiniethylsfioxy ai one or both molecular lermi- 
nala; dlmethylsHaxane-diphcnylsiloxane copolymer 
endbiocked by acrylamfdopnTpyldimethyleiloxy at one 
or both molecular terminais: dlmethylsHoxane-dlphsnyl' 
slloxane copolymer endbiocked by acrylamidoi- 

40 sobuiyWimethylsliaKy al one or both mdegular termi- 
nals; i&nethylsiloxane-methylvinylsik>xBne copolymer 
endbiocked by acrylamidapropyWimethylsihjDcy at on© 
or both moleeulaf terminals; dlmsthytsilaxane-methylvi- 
nybikjxane copolymer endbiocked by aorylamldol- 

46 sobutyldlmelhyislUaicy at one or both molecular tenni- 
nals; diphsnyleikwane-methylpher»yisik«cane eopoly- 
iner endbiocked by acrylamidopropyldiphenylsiloxy at 
one or both molecular temiinais; msihylpfienylpoiyBl- 
lonne endbiocked by acrylamldoprDpylmethylphenyl- 

so silocy at one or both mdecuiar terminals; diphenyl- 
polysiloxane endbiocked by acrylamidoprDpyldipnenyi- 
siloi^ 01 one or both molecular terminals; metfiyiphenyl- 
polyslksxane. endbtockedbyaBiyiamidopropyldiphenyl* 
sltey at cvily one molaeular chain terminal; dimeihyl- 

55 pciysflaeane bearing acrylamidopropyl in a noniterminai 
posltfcm; dlmeihylpo(yailc«ane bearing N-moihylacryla- 
midopfopyi iti a nohfesrminal pos'rtion; dimethylpolysi- 
bxane bearing acrylartildoisebutyi In a noniermtnal po- 
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sMon: dimwhylpoiyfllteaoe bearing N-mefhytecrytaml- 
doisobutyf in a nontoiminal poaffibn; dim^m/iftilowtd- 
insthytphsnylellaacana eopolymdr bearing aerytamido- 
piopyl In a nonterminal position; dirndthyl^Hoxane-meth- 
ylph^nytsitcqeana eopdymar bearing aciylamldoifiobuq^ 
in a nonlorminal position: dimethylstkzxane-methytviny)- 
Btloxane copolymar bearv^ aciyianiidoprppyt k\ a 
nontsfmlnal position; and dlm0thylsiloxan»fnethylvinyl- 
siloxane copolymer bearing acrylamidoisobuiyl in a 
nontamiinal poslilort, The aforasatd organopolyai- 
JoxanoB may be used singty or as mixltjreB of ti¥0 or 
more salecitlone. 

The nature of the mercapcoaikyl^unetionai organo 
polysHoKano is also not crucial, and it is exemplified by, 
but to not limited ti^ dlnnsthyl(3-mere^pioprapyl)silaiy- 
endbbcked dgneftiytpolyailoKane; dmetliyl(3^reap- 
topiopyDallosy-efidblocksd dimsihylailaiane^methyl- 
phenylailaKBne copolymer. cGmelhyl(3-mertaploprapyO 
ailDXy-endbloeked dlmefihyleiloieaneidlphenylsOcpcBne 
copolymer; methylCS-msrcaptoprapyOsitoiidneHdimeth- 
yisikvcane copolymer; meihy1(3-mereapiopropyl)6i- 
loxana-meihylphenylslbzano copolymer rrtetiiyl 
(3-morcaptDpropyD9liod(ane<liptienylBj|oxana copoly- 
mar, 3-mercaptDpropyl(phony))siloxano^imoihylsi^ 
lojcana copolymer; and 3-mercaptopropyl{phenyl)sh 
loJcanesiiphBnybiioxane copolymer. Theea rriefcap" 
Toalkyt-funeitonal QrgahopolysiloxanB9 may also be 
used singly Or as mi)(ture« or tvi«D or mora aateetlona. 

The ali<anyl-runct)onal organopolysiiozane is exam* 
pitfiad by. but is not limited to; dffnethyMnyl$ilo)(y-0nd- 
blooiwd dimethylpoty&lloxaiia dimethytvlnylsiloxy-end- 
bloolcad dtmethylslIoxBne-methylphenylsilonne copol- 
ymer, dimelhytvinyiailoxy-endbiocked .dfaneihytsh 
lQian»diphenyiaUaaune copolymer: dImathylvinyiBi' 
iOKy-endbloeiM dimsihyialioxme-mochytyinylslloKane 
copolymer; dimanhytvinylailoky^dblocked dlrriethylai- 
Icacane-phenylvviyfBiloKane oopolymer; dimaihylytnyl^- 
icav-endblocked maihylvtnylpolyallascune, meihylvinyh 
slbKane<llmeihylslioaEane copelymor: moihylvinylai- 
iokane-methylphenylsiloacane copolymer, methyMnylfii- 
lo)(anB>^lphenylelbxane eopolymar; phenylvinyls^ 
loxane-dimetlTylsikixane copolynTer; «id phenyNinyisl- 
lQxand-<({phBnyiBiloocane cbpotymer Theas alkenyt- 
functional organopolysilaiCBnes may also be u$ed aingty 
or SB mi)(tureB of two or more selections. 

While The amount of aikanyl^nctianal organopoly- 
sifaxana ia notcniclal, h la prefctfably added in aquantiry 
that wfll givo 0.1 to 5.0 moles of alkenyt radical from this 
organopglysnoxane per mole of mercaploalkyl radbal in 
the man^aptoalkyMunctionai organopolysibxane. 

Insofar as the abjed of the invention is nol impaired, 
our UV«uiiable siileona composniona may al9o contain 
a phdoinhiaiDr as an opiionat compenem. The pi^oln- 
itiatore thai may be used ara acetophenona and its de- 
liMlveB, aueh as dbhloroaeetophenene, irlchloroace- 
lophonono. lert-butyftrichlofoacetophdnone, 2,2-di- 
rthoj<yaoe to phe no ne, and p^methylaminoacotopho- 
none; benzoin and its derivalives, euch as benzoin me> 



thyl ether, behzoirt athyl sther, benzoin buiyi other, and 
benzoin n-buiyl ether benzophenone and its derfva- 
liVeB. such as d-^shlorobenzophenone, p,p'-dlehloiDben- 
zopherme, and p.p'-bisdieihylamir>dbenzophenone; p- 

s dimethylaminopropiaphenfafie; MicnIei's ketone; ben- 
zyl; benzyl dlmeihyt iceiai; monoBulfldo: ihloxanihona: 
2<hlQrothlaxanthone; 2-metfiytthioxdnthone; azoiaobu- 
tyronilrile; benzoin peroxide; dj-tan-butyl paradda; l-hy- 
droa^ycyelohexyl phenyl ketone; 2-hydraxy*2'methyh 

10 i-pheriyIpit>pan-1one; l-(4-laopropylphenyl)-2-hy- 
dfQQry-2>methytpropan-l^a; methyl benzoylformaie; 
diphenyl sulfida; amhracene; 1-chloroanthi3quffiona: 
djphonyt disulfide; diacetyl; hexachiorobuiadiane; pan- 
Utchlordbutadlene; octachlorobutadlono; and l-chb- 

* 6 iDmethylnaphthalend. Particulai-|y preferred photoSnitia^ 
tors are acalophenone. benzoin, benzophenone, and 
Iheir derfvOtiveB. Tile quanlity of phoioinKlaiorihai may 
be used in the praaant invention is not critiGal. However, 
ihe prafan'ed quaniiy c4 photolnitlator ie 0.1 10 10 Might 

20 percent baaed on ths toiai eompoeition. 

Our UV'Curable siicone composition may contain, 
for example, the Mlowing- aa optlorial oompononts. 
again Insofar as iho dbjoct of ihe invention is not im- 
paired: phtitoaensltJzera, including n^utytamina. di-n- 

2S butylamine, irS-n-butylphosphlne, allyfthiouraa, S-ben- 
zylisothiuronium p-toluenesulfinate, trielhyldmihe, and 
dlBthytaminoethyl methacryfeta; Inorgank: fillers, fumed 
aBIca and quanz pov^r, thermally conductivB fillers; In- 
ctudins electrically conductive fillers, metals and Includ- 

3o big metaf compounds: pigmenia; dyas; and organic sol- 
venis, such as hoxaho, heptane, toluene, and xylene. 

The form of the cured silicone afforded by our curing 
method is not crucial, and the cured silicone may be, tor 
example, a gel. rubber, or resin. Gels are preferred be- 
as cauBBTheyfuliy^lditthaBiractBartheprBBeminven- 
tktft. The vl&oosliy of our UV^urable sificone compost- 
lion is not cmdal, but a viecosiiy ai 26"C from 10 to 
100,000 mPa.B (eentlpoise) Ib prafen^d fbr good han- 
dling characterlailce of the composition and good phys* 

fo ical proponies In the cured Bilioone product. 

Our curing method requires that the U\Aeurable sS- 
icone composilicn be illuminated with ullraviolel tight Bl 
a ratio of the exposure dose for wavelengths of 200 to 
2B0 nm (excluding 280 nm) to the exposure dose for 

^ wavelengths of 26D to ^0 nm (herainatter the shon- 
wavelength to Icng-wavelength exposure dose ratio or 
SWED/LWED ratio) of 0.5 to iD.O. The surface of the 
cured sillcono wfli bo ojetromely tacky when curing is ef- 
facied by direct iDurrunation with UV light irom knovyn 

so Boumea (e.g.. mercury lamps, hydrogen-diachargB 
lubes, xenon-discharge tubes, and metal halide lamps) 
With their SWECVLWED railos baksw 0.5. At the other 
end of The range, when UV fight is used at a SvvED/ 
. LWED ratk) in axease of lO.O, the resulting cured sitt- 

ss Gone wn have a very hard auff ace whh a laigb number 
oreracksiniissuiTaee. No particular reatneiiona apply 
to the speoifio technique used in our curing method to 
aifact expoBuia to UV |||^t al a svyElCM^wED ratio of 
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0.5 t 10A For Qxampls, A UV-cUl filter can be usod 
wrth a convontional light source havlrtg a SWED/LWED 
raiip beiobir 0.5 to ad|UGi the SWED/IMED ratio lo 0.5 
lo 10.0. 

wah regard lo the use of conventional Rghl sources ^ 
In our curing method, uv-out niters are available com- 
mercially for adiusiing the SWEDA^WED ratio ol said 
conventional light sources toO.S to 10.0. Stacks of Iheee 
filters may also be us^d, Mematively^ direct exposure 
to UV light from a convant'nnal souice may be used, 
while at tha aamo tlitid ^acting axfioaura to UV Ught 
from a eonvandcnal eouice ihat has been passed 
through a LIV-ciii fnior. As another aliamathrei these two 
types or eiqpoetii« can be oarrled out sequentially rathor 
than elmultanaousy The exposure dose at 2B0 lo 400 
nm and the expoeure dose at 200 to 280 (sxeluding 2B0 
m) irradiaied on the UVcurabIa sBlcone oomposilion 
can be readily delenTilrted using an upievlolei dose me- 
ter or similar device. 

The conditions under Which our iMcurable sfOcone 
carnpositioh Ib exposed to UV light are not crnical tor our 
curing method. For s»mplQ, the composition can be Ir- 
radiated iri the air. under a vacuum, or in an inen gas 
(e.g.. niffogon, argon, and helium) at room lamperature, 
while cooling, or while heating lo $CrC to ISO-C. Inadt- 
aUon in afrat room temperature Is particularly prafarred. 

Our curing method produces cured silicone whose 
suiiace Is harder than lis bnierler Mora particularly, this 
method produces silicone gel having a tacMree erfieone 
rubber sWh at its sMitaee. As a result of these features, 
litis curing method is useful for the fomiaticn of pioieo- 
live ooa^gs on the suif ace or aemfcsonduetor dements; 
tor iha formation Of oonformal coatvigs on tha surface 
ol aiectrcnic ciicuil substrates; lor the formation of print 
patterns; and me tike. Our curing msthod is especially 
useful tor the surface lormailon on semiconductor e|e<* 
mants of stilfione gel which presents a iaclc4raa silicone 

rubbsr el«ln Ikcit ■» rooitftom to iKo odKooien of dii^ 

duel. 

Tha method according to the present invention for 
curing UVcurable silicone compositions will be ex- 
plained in greater detail through working examples. The 
viscosby values reported in the examples were meas- 
ured at 25** C. To evaluate the eiatus of the cure at the 
surface and in tha interior of Ihe cured silicone, the UV- 
curable silicone composition was east en an aluminum 
dish to a thichncss of approximately 5 mm. Alter expo- 
sure to UV light, tha cured silbonB was removed from 
the alundnum dish, and both Ihe surface and the intettor 
01 the cured silicane were inspected by touch. 

Example 1 

A UV-curable siftconecorr^osition was prepared by 
mixing 2 welgjht pane of 2-hydToxy-2-methy|-1 •phenyl- 
piopen-lonB io homogeneity into 100 we^t parts of 
dimeihylsikjxan©-methy1phervl6ik»<ane copolymer, 
endblockadatane meteculariBrminal with N'melhylaor- 



ybunktobutyldbneihylslleyy and andbhxrked at the other 
lerminal with trimethylsilow The viscoeliy, at 25 -C, of 
the copolyrner was SOOO mPa.s (centipolse). The molar 
ratio of dimoihylsilorxane to maJhylphanylailoxane In the 
copolymer was 1Q:1. 

This composition was dJrecOy in^dlaied with UV 
fight from a high-pressure mercuiy lamp while being si- 
multaneously irradiaied with UV light from a highpres- 
sure mensufy lamp that had been passed through a UV- 
cut niter. The produa was a silicone gel having a iow> 
lack silicone rubber skin at the dUfTdce. Thi9 aHicone get 
was produced using an exposure dose of 3 J/cm2 tor 
tha 2B0 to 400 nm wayelengihs and an exposure dose 
of 4^ Jfern* lor the 200 to 2B0 nm wavelengths (exclud- 
ing ZfiOnm). 

gxampja^. 

The follawlng weiB mfaced to homoganany to give a 
UV^urable Bilwone oompositkm; 8 weight parte of tri- 
methylsilcffy-endblocked dlmoihylfillaxane-a-mercap- 
topiopyl(Tnoihyl)sflaxane copolymer (viaooeity s 100 
mPa.s (ceniipoisB). mercapto group content =: 4.0 
weight]. 100 weight parts of dimethylviriylailaxy'end- 
bbcksd dirnqthylpolyBnaxane [vrsoceity - ^OOo mPas 
(cenlipoise). vinyl contents 0.23 welght%l, and 1 weight 
pan c4 1-(4-isopropyIphenyl)-2-hydrox/^-methylpr> 
pan-1-one. 

This UV-eurable silicone compoB'niDn was directly 
irradiated with Uv lighl from a hlgh^arassure mercury 
lamp while t>eing elmuhaneousiy irrad'taied with UV light 
from a hUh-pressure mercury lamp that had been 
paaaed through a UV<u| filter. Tha product was a sill- 
cone gel having a lowtack saicone rubber ekln at the 
auflace. This silicone gel was produced using an expo- 
sure dose Of 0.5 J/crr^ for tha 2B0 to 400 nm wavo- 
lengths and an exposure dcee of O.B Jkm^ for the 200 

«e aeo nm waualen^c (aaceluding aeo nm). 

Comparative Beampie 1 

Direc:t e)qi>08ure of ihe UV<!urable silicone compo- 
sition prepared in Example 1 with UV light from a high- 
pressure mercury lamp produced a sOlcone gel having 
a very tacky and soft silicone rubber skin at tis surface. 
This silicone gel was produced using an exposure dose 
of 3 J/cm^ for the 280 to 400 nm wavelengths and an 
ej^oeu re dose of 1 .2 J/cm? for the 200 to 280 nm wave- 
lengths (excluding 280 nm). 

g9mpBrallveEKflnyle2 

The UV-cur^bla siUcona eompoeiiian prepared 'm 
Example 1 was directly irradiated with UV fight fitm a 
hlgh-proasure mercury lamp and tharaafter IrrafAated 
with Uv light from a high-pressure mercury lamp that 
had boon passed through a UV-cut tUter. The product 
was a saioDne gel having a hard silicone resin skin at 



fS 



so 



SP 



40 



4S 



SO 



10/21/97 TUE 10:48 ITX/RX NO 8033] 



10/21/97 10:50 ©604 822 5324 



DEPT. OF PHYSICS 



@007/008 



EP072B799A1 



Iho surface. This alUcone gsl was produced uelnfl an oxr 
po&ure dos« tff 3 J/cm2 tor the 280 to 400 nm wave- 
ienflths and an exposure dose of 40 J/cm? for the 200 
io 280 nm wavelenflthB (awsludlriB 280 nm). Numerous 
eracks (W9ra adfio abseivsd in Hie eifi^a raeln eUn. ^ 

Compare * we piamola 3 

Direct exposure or ihe UV-eurable eiticone cbmpo- 
eition proparad In Example 2 With UV flghl fwm a hlflh- 
pressura mercury lainp produced a ailicono gal havirtg 
a very tacky end soft silicone rubber ckln at he surface, 
this silicone gel was produced using an exposuio daao 
ol 0.5 J/cm2 lor ths 2B0 to 400 nm wavelenflths and an 
sxposure dose ol 0.2 Jfcm* f or Ihe 200 ta 2B0 nm vuavo- 
Isngths Cexcluding 2B0 nm). 

TTie method according to the pressnl.lnvenuon for 
curing UV^uraWe eillopne eomposliions characteristi- 
cally ocimprteeB exposing a u v-curable silicone compo- 
sttton to ulcravtelet light at a lallo of the exposure dose 
lor waveiengihs of 200 to 280 nm. (excluding 280 nm) to 
the Qj^osura dose tor wavelsngihs of 260 lo 400 nm of 
Q.5 to 1O.0. As a fcsuh. our method can pitxluce a low 
suftace tack curad sHleone whose surface is harder than 

its interiort 
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A method tor curing UV-curaWeenfeonecornposI- ^ 
tlons. eornprislhg the etep of e>4>astng an UV^ura- 
ble silbona oomposnion to ultraviolei ladiatkin hav- 
ing an exposure dose ratio of 0.5 to lO.O, wherein 
the exposure dose ratio is ihe eiqposuredose lor the 
wavelengths from 200 nm up to, but noi including « 
2B0 nm, divided by the exposure dose for Ihe wave- 
lengths from 280 nm to 400 mti. 

The meihod of daim 1 . wherein the UiV-curablo sih 
icons opmpeslikMi yields, upon cure, a sifioone gel ^0 
having a sifloone rubber covering at its eurf^. 

The meihod of claim 1 . wherein the UV^urable siV 
[cone composition cornprisos an acrylamlde4unc- 
tiwidi organopetysRaKana. 

The meihod of claim 1 , whonain the UV-curable fetl- 
icone compoeltion comprises A) an organopolysl- 
ioxane having at least 2 mereaptoalkyi groups in 
each rplacule. and B) an organc^iolysikaxane hav- 
ing at least 2 allseriyi oroups in each moleculB. in a 
quanihy thai provides 0.1 to 5 mdee o* alkenyl 
group per rMa of mercaptoallqrl group. 



4S 



10/21/97 TUE 10:48 [TX/RX NO 8033] 



10/21/97 10:51 0604 822 5324 



DEPT. OF PHYSICS 



@008/008 



EP0728799A1 



EUROPEAN SEARCH REPORT 



96 36 1D95 



DOCUMENTS CONSIDERED TO BE RELEVANT 



EP-A-e 204 427 (RAYCOW CORPORATION) 18 
0ece«i»er 1986 

* claims 6,10 * 

EP-A-e 55B 239 (DOW CORHING CORP.) 7 July 
1993 

• claims l,3p4 * 

DATABASE WPI . . . j « 
Denient Publications Ltil«, LanQQn* »; 
All 92-lB9BZ0[23] 

XP8BHee3775 ^ 
& Jp.A-84 126 730 (MITSUBISHI RAYON CO. 
LTO.) . n April 1992 

* abstract * 

DATABASE WPI 

Derwent Publications Ltd., London, 6B; 
m 95-144871 [19] 
XP802Bd3273 

& JP-A-Q7 076 219 (DAINIPPON IHK & CHEM. 
INC.) . 14 March 1995 

• abstract * 



THE HAfiUE 



23 Hay 1996 



Ce8J3/28 
//CBBLa3:D4 



C08J 

cesL 

CB8F 



Niaounakis, N 



Am 

Oi« 

r:ii 



Otd 




10/21/97 TUE 10:48 [TX/RX NO 8033] 



